Potential Application of Centrifuges to Protect the CNS in Space and on Earth.
Centrifuges are the principal means of generating physiological hypergravity and have been used for many medical purposes, including the therapy of psychiatric diseases and evaluation of vestibular system in the pilots. In particular, modern centrifuges have evolved into mechanically sophisticated precision instruments compared to primitive ones in old times, indicating that centrifuges might possess great potential in modern medicine. Indeed, studies are in progress to apply centrifuges to musculoskeletal degenerative diseases, such as osteoporosis and sarcopenia. Given that the agingrelated diseases are manifested under microgravity conditions, including astronauts and the bed-ridden elderly, it is reasonable to speculate that centrifuge-induced hypergravity may counteract the progression of these diseases. Such a view may also be important for neurodegenerative diseases for which the radical treatments are yet to be established. Therefore, the main objective of this paper is to discuss a potential therapeutic use of centrifuges for protection against the central nervous system (CNS) disorders, both in space and on Earth. Mechanistically hypergravity may exert stimulatory effects on preconditioning, chaperone expression, synapse plasticity, and growth and differentiation in the nervous system. Furthermore, hypergravity may suppress the progress of type II diabetes mellitus (T2DM), leading to inhibition of T2DM-triggered CNS disorders, including neurodegenerative diseases, ischemia and depression. Moreover, it is possible that hypergravity may counteract the neurodegeneration in hippocampus induced by the microgravity conditions and psychiatric diseases. Collectively, further investigations are warranted to demonstrate that centrifuge-induced hypergravity may be beneficial for the therapy of the CNS disorders.